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/Following  is  a  translation  of . the  article 
entitled  "Sintez  rtutnoorganicheskikh  nitro- 
soyedineniy  —  Soobshcheniye  I.  Merkur-ircva- ' 
niye  rtutnoy  sol’yu  trinitrcmetana  aromati- 
cheskikh  i  geterotsiklicheskikh  soyedineniy" 
(English  version  above)  by  S.  S.  Novijcov, 

T.  I.  Godovikov©  and  V.  A".  Tsrtakovskiy  in 
Isvestiya  Aka  derail  Hank  SSSR,  Otdeleniye 
Khimicheskik^  Nauk  ’  pews  of  the  Aca¬ 

demy  ”of  Sciences  USSR,  Departmentpf  Chemi¬ 
cal  Sciences),  No  3,  Moscow,  March  I960, 
pages  505-512.7 

The  mercuration  reaction  occupies  an  important 
place  among  the  methods  of  synthesis  of  aromatic  organo 
mercury  compounds .  The  conditions  for  the  reaction 
vary  widely  with  relation  to  the  structure  of  the  arom¬ 
atic  compound,  and  both  mercuric  oxide  and  its  derived 
salts  are  used  as  mercurating  agents  (1),  However, 
there  are  no  descriptions  in  the  literature  of  any  at¬ 
tempt  to  use  the  mercury  (II)  salts  of  nitroalkanes  as 
mercurating  agents.  It  could  be  assumed  that  the  mer¬ 
cury  (II)  salts  cf  the  acidic  form  of  nitroalkanes 
would  be  inclined  to  enter  a  mercurating  reaction  ac¬ 
cording  to  the  general  scheme 

ArH  +  HgX2  ArHgX  +  HX. 

The  present  work  was  begun  by  us  with  the  study 
of  the  mercurating  ability  of  ditrinitromethyimercury 


I  as  a  substance  for  which  the  tautomeric  conversion  intcTl 
the  acidic  form  occurs  with  especial  ease..  Ditri- 
nitromethylnercury  was  first  synthesized  by  Ley  and 
Kissel  (2)  by  the  action  of  an  ethyl  ether"  solution  of 
trinitromethane  upon  freshly  prepared  mercuric  oxide 

2  ■  CHCfcOg)*  +  HgO — -*■  j/C ( LCg )  *7 gHg  +  Hg-O*-  • 

»The  information  available  from  the  literature  is  relat¬ 
ed  primarily  to  the  ability  of  this 'mercury  salt  to 
occur  in  two  mutually  transforming  forms,  (2-4) 
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the  crystalline  state,  as  well  as  in  ji on-polar  sol¬ 
vents,  di t rinitronie thy  1  mercury  is  an  orgsnometal lie  com¬ 
pound  (I).  In  alcohol  this  orgsnonetallie  compound  is 
in  equilibrium  with  its  isomeric  form  (II),  which  is  a 
derivative  of  the  acidic  form  of  trinitroaiethane .  In 
very  dilute  aqueous  solutions  the  mercury  salt  is  com¬ 
pletely  converted  into  a  derivative  of  the  acidic  form. 

.While  investigating  the  possibility  of  using  the 
ditrinitroaethylmercury  salt  for  the  mercurstion  react¬ 
ion,  we  decided  to  study  more  extensively  its  physical 
and  chemical  properties.  This  salt  can  be  obtained,  as 
it  was  by  us,  by  the  reaction  of  trinit rcmechane  with 


mercuric  oxide,  not  only  in  ether 
ol  as  well.  The  freshly  prepared 
poses,  without  melting,  at  200-205 
both  in  the  dry  state ’and  also  in  ether  solution 


but  in  water  and  aicoh- 
giarcuric  salt  decom- 
Upon  its  storing 


ial 


,  part- 

decomposition  of  the  salt  takes  place.  The  solut¬ 
ions  in  alcohol  and  water  are  more  stable,  and.  in  such 
solvents  the  mercuric  salt  can  be  stored  for  several 
months.  Upon  applying  heat  to  its  butyl  ether  solution 

ccurs 
As 

a  result  of  decomposition  a  precipitate  is  formed,  which 
is  insoluble  in  organic 

eral  acids;  at  145-150  it.  decomposes  explosively  with 
the  liberation  of  metallic  mercury.  The  characteristic 
qualitative  reaction  of  mercurous  salts  is  obtained  upon 
treatment  with  a  dilute  aqueous  solution  of  potassium 
hydroxide,  ammonium  hydroxide,  or  potassium  iodide. 


•CZULiSZ.L  OU1UI 

the  decomposition  of  ditrinitromethyisnercury  that  o« 
is  particularly  obvious  at  temperatures  above  100°. 
result  of  decomposition  a  precipitate  is  formed,  whici 
;  insoluble  in  organic  solvents,  water,  or  dilute  ruin- 


*  2  ? 


I-*"  Potassium  trinitrome thane  and.  mercuric  oxide  are 
formed  in  the  reaction  of  XOH  with  the  mercuric  salt  of 
trinitrometbane 

Eg^(K02)5J72  +  2  KOH  ~^2KC(K02)5  +  HgO  +  E^O . 

Potassium  iodide  decomposes  only  very  slowly  (in  the 
course  of  two  weeks)  ditrinitromethylmercury  according 
to  the -equation 

Ee^(»02)^72  +  2  KJ  — 9+  2KC(K02) ^  +  HgJ2  * 

The  present  work  included  the  investigation  of 
the  action  of  ditrinitromethylmercury  upon  a  number  of 
aromatic  and  heterocyclic  compounds:  benzene,  toluene, 
anisole ,  dimethyl  aniline,  furan-,  thiphene ,  pyrrole ,  and 
K-methylpyrrole.  It  was  found  that,  upon  the  mere-ora¬ 
tion  of  these  compounds  by  ditrinitromethylmercury 
(with  the  exception: of  the  pyrroles),  monc-mercurated 
derivatives  are  formed  with  a  yield  of  30  ~  70  % 

iffl  +  Hg^5(H02)5J72^±l-BHg0(»P2)3  +  H0(H02)3  . 

The  mercuration  of  benzene  and  toluene  is  carried  out 
with  an  excess  of  these  reagents  at  80  in  the  course 
of  3  -  5  hours;  anisole,  aniline,  and  H-dimethyl aniline 
in  alcohol  at  room  temperature  (in  the  case  of  anisole, 
at  80°) ;  furan  and  thiphene  ~  in  moist  ether  at  room 
temperature.  In  the  mercuration  of  anisole  and  toluene 
o-  and  p-isomers  were  isolated. 

Ditrinitromethylmercury  does  not  react  with  ben- 
•  zol  in  either  aqueous  or  alcoholic  solutions.  This 
fact,  apparently,  could  be  explained  as  due  to  the  exist 
eisce.  of  an  equilibrium  in  the  presence  of  these  solvents 
between  ditrinitromethylmercury  and  its  hydroxide  (alkox 
ide)  along  with  the  formation  of  the  acidic  form  (3) 


(  N02  )  2  +  PO H  <<” 


PXHgC(K02>5  + 


hc(ko2)^ 


Free  trinitromethane ,  formed  during  this  process,  is  a 
strong  acid  (6)  and  retards  the  progress  of  the  benzene 
mercuration  reaction,  which,  as  is  known  (1) ,  requires 
very  specific  conditions.  On  the  other  side,  the  ap¬ 
pearance  of  a  faint  yellow  coloration  during  the  dissol¬ 
ution  of  ditrinitromethylmercury  in  moist  benzene  (^/Hote/ 


I  moist  ‘benzene  is  used  in  the  reaction)  indicates  the 
formation  of  the  acidic  form  of  the  mercuric  salt,  which 
is  in  fact  the  mercurating  agent. 

In  alcoholic  solution,  the  presence  of  free  tri- 
nitromet'nane  does  not  interfere  with  the  reaction  be¬ 
tween  di t r ini t  rone thy Ime rcury  and  aniline,  dimethylani- 
line,  or  anisole,  because  amino-.  ar.d_ oxy-derlvatives  of 
benzene  react  easily  with  mercuric  salts  (1) »  The  mer- 
-  curatien  of  furan  or  thiophene  by  ditrinitromethylmer- 
cury  in  aqueous  or  alcoholic  solutions  gives  rise  to 
a  considerable  amount  of  resinous  matter  in  the  react¬ 
ion  mixture,  and'  the  yield  does  not  exceed  5  -  10  %\ 
carrying  out  the  reaction  in  moist  ether  solution 
results  in  a  yield  of  ^30  %,  of  mono-mercurafced  com- 
pounds . 

Attention  is  called  to  the  fact  that  upon .the 
mereuration  of  aniline  by  ditrinitromethylmercury ,  a 
hydrogen  of  the  amino-  group  is  replaced  by  mercury 


OgH^SHg  .♦  HS^5(KOs)5_7g 06H5BHKsO(S°2)3 


K0(K02)3 

with' the  simultaneous  mereuration-  of  the  aniline  ring 
by  the  acetate  of  mercury  (7)*  In  the  case  of  K-dimeth- 
yi aniline  the  reaction  product  is  p- trinit r one thy Imer- 
curodimethyianiline . 

The  mereuration  products  formed,  after  removal 
of  solvent,  are  carefully  washed  with  water  to  remove 
an  excess  of  d i trinitrome thylaereury  and  free  trinitro- 
methane ,  which  latter  compound  was  formed  during  the 
reaction.  It  is  interesting  to  note,  that  under  the 
mereuration  conditions  selected  by  us  the  formation  of 
poly-mercursted  compounds  was  not  observed.  The  mo.no- 
mercurated  compounds  obtained  dissolve  readily  in  al¬ 
cohol  (exceot  for  the  derivatives  of  aniline  and  di- 
metbylaniline) ,  in  acetone,  and  in  ether,  but  are  not 
soluble  in  'water,  and  almost  all  the  mono-mer curated 
compounds  melt  with  decomposition. 

TrinitromethyTmercu.ro alkanes  form,  by  the  act¬ 
ion  of  bromine  in  an  alcohol  solution  the  correspond¬ 
ing  mer cure-bromides  and  bromotrinitreme thane 


PJdgCCKOg)?.  +  Br^-*-  RHgBr  +  BrCCKO^)^-  • 

.Concentrated  hydrochloric  acid  converts.. the  trinitro- 
1  methvlittercuroalkanes  into  mer-eurochlorib.es  and  the 
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alkali  hydroxides  into  the  corresponding'  -uercuro- 
alkoxid.es 


«M^| 


HC1 


KHgGl 


bc(ko2)5 


KHgC  (  B&2 ^  3  .. 


KGB  ' 


KEkCH  +  KC(KO~)-. 


The  confirmation  of  the  structures  of  the  syn¬ 
thesized  orgar.ome rcu ry  compounds  was  accomplished  by 
replacing  the  trinitrcmethyl  radical  by  a  halogen,  in 
the  reaction  of  a  potassium 'halide -with  the  products 
of  nercurati.cn  according  to  the  scheme 


KHgG  (  JfG'p)  +  K.h .  — ^  HHgX 


k 


ICD) 


p/  s 


The  ultraviolet  spectra  of  the  compounds  that 
were  synthesized  by  us,  when  photographed* in  pplar • and 
non-pol ar 'solvents,  differ  sharply'’ and  coincide  with 
the  spectra  obtained  by  Hsntzseh  for  ditrinitromethyl- 
aercury  in  the  corresponding  solvents  (5).  This  cir¬ 
cumstance  allows  us  to  assume  that  the  products  of  mer- 
curation,  as  well  as  the  ditrinitrcmethylmercury ,  can 
exist,  depending  upon  the  nature  of  solvent,  in  two 
tautomeric  forms 


fiEgCCKCO* 


HngO-K«C(KO 
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and  in  the  crystalline  st 
lie  compounds,  RKgG(NCu-,)r< 

th  Jj 


they  are  true  organometal- 
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The  mercuration  of  pyrrole  and  K-metbyl pyrrole 


action  of  mercuric  chloride  on  pyrrole 


leads  to  the  formation  of  insoluble 
£  ( pyrrole )0Hg(BgClp)^  (8). 
ase  the  reaction  •  *r5oes 


)f  t  he  structure  of 
dole  that  in  c-ur  c 


EXPERIMENTAL  PART 
Synthesis  of  -  ditrinitrcmethylaercury 


2  CH(K02)5  + 


HgC  — ►*  (K02)^CHgC(KC2)5  +  H20 


lo  16  gm  (0.0?  M)  of  freshly  prepared  mercuric 
oxide  in  50  ml  of  ether  /lee  Note?  small  portions  of  an  a 
’ether  solution  of  20  gm  of  tr ini tr erne thane  (0.15  M)  are 
added,  which  addition  is  accompanied  by  an  increase  of 
temperature  up  to  30  »  The  reaction  mixture ^ is ^stirred 
fQT  15  minutes ,  and  then  the  ether  solution  is  ultered 
free  of  the  unreacted  mercuric  oxide.  Ether  is  evapor¬ 
ated  and  ditrinitromethylmercury  appears  in  the  form  of 
a  precipitate  of  viscous,  light-yellow  oil*  which.  crys— 
t&llizes  within  5-6  hours.  The  crystals  are  separated 
from  the  oil  by  a  porous  filter;  the  decomposition  tem¬ 
perature  is  200  -  205°’,  and  the  yield  is  2c.  5  gm  (80  % 
of  the  theoretical  yield).  Ditrinitromethylmercury 
dissolves  readily  in -water,  alcohol , _ chloroform ,  acet^ 
one,  ber&eBS*  ethyl  acetate,  and  acetic  acid,  out  is  in— 
soluble  in  petroleum  ether,  hexane,  and  isooctane. 

(/Sote?  The  quantitative  yield  of  ditnmtro-  ^ 
me thylmercury  can  be  obtained  from  aqueous  or  alcoholic 
solutions.) 


The  reaction  of  ditrinitromethylmercury  with 
“  benzene 

^-H'gC(N0O* 

Q  ♦  Hg(/5(so2)j_7g  y  ♦  ho(ho. 


'2*3 


Five  gm  of  ditrinitromethylmercury  is  dissolved 
in  20  ml  of  baiaaae  and  three  ml  of  ether  /See  Note/. 

The  -solution  is  filtered  to  remove  the  negligible  amounts 
(50  -  100  mg)  of  inorganic  byproducts  (products  of  the 
decomposition  of  the  mercuric  salt)  and  is  kept  upon 
a  water  bath  for  five  hours  at  a  temperature  of  85  -  yo  . 
After  the  heating  is  completed,  the  hot  solution  is 
filtered;  upon  cooling,  there  precipitates  colorless  ^ 
crystals  of  trinitromethylmsrcurpbenzene * _  The  crystaxs 
are  filtered  off  and  washed  a  few  times  with  water.  An 
additional  0.5  gm  of  trinitromethylmercurobenzene  can 
be  obtained  upon  removal  of  benzene  from  the  mother 
|  liquor  at  a  pressure  of  250  mm  down  to  5  -  10  ml  of  the  | 
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I  solution.  The  total  yield  is  2.5  S®»  which  is  58.5  %  H 
of  the  theoretical.  After  recrystallisation  from  CCI4 
two  gffi  of  trinitromethylmercurpbenzene  are  obtained; 
its  melting  point  is  146  .  These  values  were  found: 

C  —  19.96%;  19,90  %;  E  —  1.53  %?  1*30  %\  K  —  9. 71  %\ 
9.71  CHE  0  Hg»  These  values  were  calculated: 

C  —  19.70  %;  H  —  1.18  % ;  and  N  —  9*85  %. 

for  a  confirmation  of  the  structure  of  the  tri- 
^  nitroaethylmercurobenzene  that  was  obtained  the  follow— __ 
•  ing  reactions  we re  carried  out. 

The  reaction  of  triritromethylmercurobenzene 
'  with  potassium  iodide 

C6H5HgC(K02)5  +  KJ  ■ — CH^HgJ  +  KC(K02)j 

To  a  solution  of  one  gm  of  Cg 55350(^02)3 .  i^  five 
ml  of  acetone  there  is  added  a  hot  solution  of  0*4  gia 
of  KJ  in  five  ml  acetone;  there  is  formed  immediately 
silvery  cry stars  of  mercurobenzerie  iodide »  which  is 
filtered  and  re-crystallized  from  benzene^  p. 

265°.  The  literature  data  (9) :  m.  p.  — 266  . 

The  reaction  of  trinitromethylmercurobenzene 

with.  bromine' 

CgHrhgCCEO^j  +  Brg^C^HgBr  +  BrC(E02)5 

To  a  solution  of  three  gm  of  Cj-EcEgCCNOp),  in 
15  ml  of  chloroform  a  solution  of  bromine  in  ^chlor¬ 

oform  is  slowly  added  at  room  temperature  until  the 
non-fading  color  of  bromine  appears.  As  a  measure  of 
the  addition  of  bromine  there  is  a  precipitation  of 
mercur-obenzyl  bromide;  it  is  filtered  and  re-crystal¬ 
lized  in  a  mixture  of  alcohol  and  benzene  (1:1); 
the  melting  point  is  27?  *  Bata  from  the  literature 

(10) :  m.  pT  275  «  From  the  chloroform  solution  it  is 

also  possible  to  extract  bromotrinitromethane  with  a 
boiling  point  of  69  (at  20  mm);  20  _  ,  4300  The 

data  from  the.  literature  gives:  B  “  ■  ’  '  J 

(11)  b.p.  —  68  (at  20  mm);  n20  1  4^on. 
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C6fi5HgC(K02)5+HCl^C6E5HgCl  +  HC(K02>5 

One  gm  cf  ’  G-EcEgC(ECp)*  is  Seated  for  five' min¬ 
utes  with,  concentrated  HC1.  9  During  the  heating  -  •  ' 
mercurouhenyl  chloride  is  formed,  which  is  xiltered, 
washed-wi th  water  and  re-crystallizea  in  aicohoi.  _ 

_ 252° .  The  literature  data  {12}:  js*P«  ~~  • 

‘i'he  reaction  of  trinttromethylmercury  with 
— ’  ~  “  toluene 

cf  3 

A  -  EgCCEOp), 

A  f  t  ^  > 


jj  5^2^ 


+  ec(e92)5 


HgC(K02)5 

mbe  mercuration  cf  toluene  is  carried  out  under 
the  same  conditions  as  for  the  mercuration  of  benzene. 
a‘he  reaction  mixture  is  heated  for  three  hours,  after 
which  it  is  filtered  and  the  excess  o* .toluene  is  ais- 
Villed  off  at  10  mm  of  pressure  to  a  remaining  volume 
0f  /w;  ml.  She  precipitated  crystals  01  p-tnnxtro- 
methv^ mercury  are  separated  cut,  washed  with  water, 
air-dried,  agd  re-crystallized  m  carbon  tetrachloride, 
n#  n.  —  149  .  (These  values  were  founa:  ^  --  21^..^  ,  , 

21.77  H  —  l.?o  *5  1.7$  *5  8  --  9*4; >»  ^*59 /*.  9= 

{;.Kr0  N-Hge1'  Tb.6S6  V3.1.UGS  V8P6  C&lCUl  BuGuJ  O  **— 5 

p8_/  6  >*  V  <jtp  *  gnnji  K  —  *»  Q  •  5^  %  * 

'  ^ftepsddinu  water  to  the  toluene  solution  color- 

i  ess  crystals  of  o-trinitrooethyljercury  are  separate^ 
St  with  a  ».  p.  of  12fcS.  She  total  yield  is  51 ,5  »  of 
|  the  theoretical.  The  values  found:  C  —  21.. >8  21.'^ 
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|  h  —  l.?9  %;  1*76  %;  K  —  #r9*7y  C8E?06N3Bs* 

The  values  calculated:  C  — ;  2i.75 
H  —  1.59  and  S  —  9*51  %• 

iphe  reaction  of  p-  and  p~trini  troiaethyltolylmer- 
—  .  potassium  chloride 

o<  p)  -CE3C6H4HgC  ( R02)  3  ■•+  ECl^o(p)-GH|C6H4HgCl  _ 

mien  an  alcoholic  solution  of  p-CH^CgH^HgCC 

is  treated  with  an  equimolecular  amount  of  ^Cl,  crystals 
of  p-tolvlmercury  chloride  precipitate.  The  melting 
point,  after  recry stall! sat ion  from  ale ohox,0is  2yz  • 

The  literature  data  (13):  m.  p.*  —  ^38  -  ^3  •  In  tne 
reaction  between  an  alcoholic  solution  of 
o-CBzC<-Ei,HgC(NOc>.),  with  KOI  a.  precipitate  is  noo  _ 

ecrnld6 since  thi  Corresponding  chloride  is  readily  sol¬ 
uble  in  alcohol.  After,  the  removal  of  solvent ,  o-tolyl- 
aercury  chloride  is  separated  out  and  recrystaliiseu 
from  50  %  alcohol;  k.  p.  -0W  -  146°.  The  literature 
date  (14):  &•'  P«  -* *  1^5- 1^6  ► 

The  reaction  of  ditrinitromethylmercury  with 
“  ’  ““  '  anisole 

C<-Hc0CH*  +  Hg(C(!>!0p),)^,o(p)-CH3OC6H4HgC(K02)5  + 

6"  /  5  ho(»o2)3- 

A  solution  of  five  gm  of  ditrinitrometbylmercury 
in  seven  ml  of  alcohol  containing  two  ml  of  anisole  is 
heated  for  30  minutes  on  a  water  hath  up  to  ocij-ing. 

After  the  removal  of  alcohol*  there  regains  a  -ngnt— 
vellow  oil,  which  crystallises  within  2  -  3  hours  coxa- 
rlete^Y*.  The  crystals  are  washed  witfi  v/a.ter  an&^axr— 
dried;  As  a  result  of  the  reaction,  a  fixture  of  o- 
and  p-trinitromethyl&nisylxaercury  is  formed;  the  isom¬ 
ers  are  separated  by  recrystallizauion  from  50  %  alcoh¬ 
ol,  in  which  the  p-isoaer  is  easily  soluble.  The  melt¬ 
ing  point  of  o-trinitromethylanisylmercury ,  after  its 
recrystallization  from  CC14  is  114  °_(with  decomposi¬ 
tion;;  the  p-isomer  bad  a  melting  poinu  ,  alter  recrys¬ 
tallization  from  CC1*  of  lOl"  (with  decomposition;. 

The  total  yield  is  41  %  of  the  theoretical,  ikese  val- 
j  ues  were  found:  C  —  20.68  %\  29*69  %»  K  1.36  | 
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1,46  and  jr  —  8*72  %\  8.83  C8H7°7S3Hs*  5?hese 

values  were  calculated:  Q _ _  20.99  %;  H  —  1.69%;  and 

H  —  9.18  %. 

(The  reaction  of  o—  and  p— tnintromeyhylanisy  i-— 
laercury  with  potassium  chloride 

0(t>)-CHx0CrH,,HpC(HCo), ;  +  EC1  -^o(p)-CHC/ omitted 

3  6  4  *■•  d  j  from  text ,  p  piO/ 

The  reaction  between  o-  and  p-GHjOCgE^EgCCicOg) j 

with.  KOI  is  conducted  under  the  same  conditions  as  for 
the  corresponding  derivatives'  of  toluene,  xn  une  case 

.  v  _  A-rtiric  rtV.i.ai  Vtps  a  melting 


174  _  lyo  lx  rent  baoouuj.;.  *"■  w;  ";:o  /v-\ 

for  the  p-isoaer  gives  o  melting  point  oi  J.  £  ?Aio 
the  melting  point  of  o-amsylmercuxy  (16)  x&  l/4-j./p  * 

The  reaction  of  ditrtaitromethyljnercury  with  .. 


4  Hg/0(FC2)3_72~>  <^>-NHIigC(KG2)3  + 

H0(S02)5 

To  a.  solution  of  2*5  S21  df  aniline 
10  in'1  o*”  alcohol  a  solution  of  five  gm  of  ditrimtro— 
metfelasrSir?  In  15  *  of  alcohol  is  dlM .  .Ihe  yellow 
wrecinitat*  appears  ianediateiy ,  *toicn  1=  No* .7  ' 

and  washed  with  water,  aicohol*  and  ewn«?r  1  $■{■! 

The  product  of  .the  reaction  if  heated  decomposes  with¬ 
out  melting  at  117  ;  the  yield  is  ct,_P  (>>  *  ''Lt5? 
theoretical ) .  These  values  were  found.:  C  —  lo.^o  a>, 
19^0  it  H  --  1.6?;»S  1.76  St,  C7H606B4Hb.._  values 

w’ere  calculated:  C  —  16.98  %;  h  ±»3&  %•  . 

r/Wote?  Alcohol  is  used  to  remove  the  trxnitro- 
m ethyl aniline ,  which  is  easily  obtained  by  the  acoion 
of  equimolecular  quantities  of  trini.roffle.hsnc  c.nd  ani¬ 
line  in  ether.  '  The  salt  is  a  yelxow  ciyStaJ-xne  sw 
stance,  insoluble  in  ether,  and  m  coin,  water,  bn.  eas- 
ilv  soluble  in  alcohol;  at  130  it  decompose »  vxolen^lj .) 
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The  reaction  of  K-trinitPometnyliaercuroapiline 
~  with  potassium  chloride 

C6E5KHHg0(K02)5  +  CgH^EHHgCl  +  KC(K02)3 

A  solution  of  0.3  gB!  of  C6E5KHHbC(KD2)5  in  23. 

il  of  alcohol  is  heated  to  boiling  and  an  alcoholic 
solution,  of  0.06  g:a  of  KOI  is  added.  The  heating  is 
sontinued  for  30  minutes,  during  which  time  a  powdery 
>recipitate  is  formed.  Tve  product  obtained  is  identi¬ 
cal  in  properties  to  K-chloroaercuroaniline ,  as  described 
.n  the  literature  (.17) « 

The  reaction  of  ditrinitrometh.ylmercury  with 


K-diisethvl  ani  1  ine 


k(ce3)2 


H(CEX), 
i"  5  < 


!-  Eg/C(lC>2)772“>- 


+  hc(ko2)3 


HgC(N0g)3 


To  a  solution  of  five  gm  of  difcrinitrcmethylmer- 
ury  in  15  ml  of  alcohol  an  alcoholic  solution  of  4.8 
is  of  dimethyl  anil  ine  (1:1)  is  added.  There  is  an 
mmediate  appearance  of  yellow  precipitate,  which  is 
altered  off  and  carefully  washed  with  alcohol  to  re¬ 
eve  the  trinitromethyl  salt  of  dimethyl aniline .  The 
©action  product ,  trinitrcmethylmercurodiiaethylanilixie 
s  insoluble  in  water,  alcohol,  and  ether,  but  is  real¬ 
ly  soluble  in  acetone.  Tfce  substance  is  purified  by 
dding  water  to  its  acetone  solution;  it  decomposes 
it bout  melting  at  110  .  The  product  of  mer cur at i  on  is 
nstsble  for  storage. 

The  reaction  of  p-trinitromethylsiercuyodimethyi- 
g.niline~witn  potassium  chloride 

CH5)2N  EgC(KG2)3  f  KC1—^(CH3)2N  EgCl  •  + 

kc(ko2.)3 

On  the  addition  of  an  aqueous  solution  of  0.07 
m  of  KOI  to  0.4  gm  of  p-trinitromet hylmercurod ii&e  thy  1-  { 
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I  aniline  in  10  ml  of  acetone,  white  crystals  of  p-chlor-^ 
omercurodime thy 1 aniline  are  precipitated,  which  are  re- 
crystallized  from  chloroform*  au  p.  —  223  -  225  (with 
decomposition).  The  literature  data  (15) :  P*  — * 

225°  (with  decomposition) 

She  reaction  of  ditrinitromethylmercury  with 


furan 


HC(502)3 


To  an  ether  solution  of  five  gm  of  ditrinitrometh- 
ylaercury  3.7  cm  (six-fold  excess)  of  freshly  prepared 
furan  is  added T  In  half  an  hour  the  reddish-colored 
reaction  mixture  is  poured  into  30  ®1 .  of  water.  After 
the  removal  of  ether  and  the  excess  furan,  trinitro- 
methylfcercurofuran  appears  as  a  viscous  oil,  which  crys¬ 
tallizes  quxoJ&ly.  The  crystals  are  washed  with  water, 
air-dried  and  recrystallized  from  CC1A;  the  temperature 
of .decomposition  is  120°;  the  yield  U  25  £  of  the  theor¬ 
etical.  These  values  were  found:  C  —  14.99  %;  14.71  %; 

H  —  0.85  %;  1.00  %;  and  K  —  9*98  %;  10.03  %* 

Cc-HxOrtKxHg.  These  values  were  calculated:  C  —  14*38%; 
H  --  0.96  %;  and  N  —  10.01  %. 

The  reaction  of  trinitromethylmercnrofursn  with 
potassium  chloride  ™ 

C4E,0HgC(N02)5  +  KC1  -*• C^HjOHgCl  +  KC(N02>3 

To  an  alcoholic  solution  of  C^HjOHgCKNOg)^  an 

equivalent  amount  of  EC1  is  added.  The  crystalline  pre¬ 
cipitate  of  cf-  f urylmercury  chloride  forms  immediately , 
which,  after  recrystallization,  exhibits  a  melting 
point  of  151°.  The  literature  data  (IS):  151  • 

The  reaction  of  ditrinitromethylmercury  with 

thiophene 

0+  Hg£C  (  NO  2 )  3_72“>’  ri  +  HC(K02)5 

AS/S‘EgC(E02)3 


,  The  mercuration  of  thiophene  by  ditrinitroxnethyfl 
mercury  is  conducted  in  the  same  manner  as  for  furan. 
Trinitrometfcylmercuro  thiophene"'  ,  afteg  recrystallization 
from  CClA,  had  a  melting  point  of  115  »  the  yield  is 
28 M  of  the  theoretical.  These  values  were  found: 

H  —  9.75  9*S?$.  Cs-HsCh-NxKgS.  This  value  v as  cal¬ 
culated:  N  —  9*68  %.  7  •  ? 

~~The  reaction  of  ditrinitrometbylmercury  with 
pyrrole  and  with  H-methylpyrrole 

The  reaction  with  equimolecular  amounts. of  di- 
t r ini t rome thy  1  me r c ury  and  pyrrole  (or  N-methylpyrrole) 
in  an  alcoholic  solution  at  -  10  leads  to  a  formation 
of  a  yellow  precipitate,  which  must  be  quickly  separat¬ 
ed  from  the  reaction  mixture,  which  contains  trinitro- 
aethane,  because  the  product  becomes  resinous  tinder 
the  action  of  acids.  The  substance  obtained  decomposes 
at  122°  (F-methylpyrrole  decomposes  at  117°);  it  does 
not  dissolve  either  in  water  nor  in  organic  solvents. 
Both  compounds  give  the  Ehrlich  reaction. 

Conclusions 

1.  Ditrinitromethylmercurv . is  a  new  mercurating 
agent  for  s  number  of  aromatic  and  heterocyclic  com¬ 
pounds. 

2.  Aromatic  end  heterocyclic  compounds  are  mer- 
curated  by  di t ri ni t rome thy Imercury  relatively  easier 
than  by  the  ether  salts  of  mercury. 

•  J.  Trinitromethylmercuroalkanes  are  able  to 
exist  in  two  tautomeric  forms 

ArHgC(M)p),  'ArHsO-N-CCROp),  - ■'  , 

^  P  *  y  —  J 

o 

and  in  the  crystalline  state  are  true  crganometallic 
compounds. 
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